A b s t r a c t Objective: To survey a cross section of patients presenting to three urban primary care clinics to understand online health information search behaviors.
Background
Computer-literate patients are seeking to take more control of their health by using the Internet to seek out information related to illness and treatment. [1] [2] [3] The information provided on the Web helps patients to better manage illness and to make informed choices, and ultimately changes the dynamics of the patient-provider relationship. For good reason, health care providers have a healthy skepticism of the quality of the information readily available on the Internet. [4] [5] [6] [7] Despite concerns about the integrity of the health information on the net, Americans are increasingly using the Web for information retrieval and personal communication to assist in understanding and managing illness. The National Telecommunications and Information Administration 8 reports indicate that in 2000, 44% of individuals had access to the Internet; this percentage increased to 54% in 2002 9 and is projected to exceed 80% by 2005. 10 In the United States, the number of Internet users is estimated to be between 122 million 7 and 166 million. 11 Although Internet use is on the rise overall, there is evidence that it is also increasing in particular demographic populations including the poor, the less educated, the elderly, and minority groups. 7 Internet Use and Health-seeking Behavior A primary goal of the current paper is to identify the proportion of patients at three primary care ambulatory clinics who use the Internet for health-seeking purposes. Health seekers are defined as Internet users who search the Web for information on health topics. 7 The percentage of patients who use the Internet regularly is still less than clear. Recent estimates range from 20% access to 47% 7,12-14 access, whereas one estimate of the general public's access is as high as 60%. 7 In an earlier study of patient access conducted in 1997 and 1998, Robinson et al. 15 found 20% of primarily African-American patients to have access and only 18% reported owning a computer. In a cross-sectional study of Veterans Affairs patients presenting to seven general internal medicine clinics, 29% of patients from June 1999 to March 2000 reported that they used or planned to use the Internet. 13 Two other studies reported 37% access for lung cancer patients 16 and 47% for cancer patients in Hamilton, Ontario, Canada. Thus, it may be concluded that patients who do have Web access may be in the minority. How many patients use the Internet for searching resources for health information? The recent Pew Internet and American Life Project 7 randomly interviewed 2,038 Americans in November and December of 2002 and estimated that more than 80% of Internet users, or approximately 93 million Americans, have searched for health information online in the past. The authors of the report conclude that ''this makes the act of looking for health or medical information one of the most popular activities online, after email (93%) and researching a product or service before buying it (83%).'' Two considerations qualify the conclusions of the Pew survey findings. First, the Pew study asked whether respondents have ''ever'' searched for health information, whereas two recent studies 12, 17 limited the scope of the question to ''the past year'' or health seeking related to the current medical appointment. Second, recent data by Baker et al. 12 collected in 2001 and January 2002 indicate that respondents who report health-seeking behavior in the past year indicate that going online to search for health information is seldom done; 78% of health seekers reported going online only once every 2 to 3 months for health information. It is important to note that the Baker et al. sample consisted of individuals who already have Web access.
There are clear trends in characteristics of individuals who use the Internet in general and those who use the Internet for health seeking. Specifically, online users are more likely better educated, younger, female, and European American and earn a higher income. 7, [12] [13] [14] [15] [16] [17] Baker et al. 12 also found that patients with fair to poor health (compared with those with good or excellent health) were more likely to be health seekers.
In the current study, a cross section of patients presenting to their primary care physician was interviewed. The current sample of patients, it is expected, represents a diverse population in terms of race, ability to pay, age, and health status. Thus, the ability to generalize results to primary care patients across urban clinics is of great importance. Two research questions guided our study protocol: RQ1: Using an urban sample of patients, what is the percentage of patients who regularly use the Internet and how many of those with access use the Internet for health-related information?
RQ2: Considering the sample of patients who use the Internet for health information, how often do they use the Web, how do they search for health information, and how useful is the information in managing their or another's illness?
In attempting to answer these research questions, a second goal is to investigate whether there exists a ''digital divide'' in our patient population. That is, the current study will attempt to quantify background characteristics of patients that differentiate those with Internet access and health-seeking experience and those who report no online experience.
The current study promises to add much to our knowledge of patient use of the Internet for health-seeking reasons. First, patients will be asked to report whether they have searched online in the past year and whether they regularly use the Internet. Two recent studies 7, 13 used alternative question wording that may have provided misleading results. Second, several questions will probe patients' motivation for health seeking and whether patients found the exercise useful and informative. In so doing, these data may provide information linking patients' health-seeking tendencies to the purpose of the clinic visit, especially if patients self-report searching for information just before their clinic visit.
Methods

Setting and Participants
Three university primary care practice sites located in urban Buffalo, NY, were used in this study. All three sites are staffed with clinical faculty members affiliated with the Department of General Internal Medicine in the School of Medicine and Biomedical Sciences at the State University of New York at Buffalo. Academic Medical Services (AMS) was the first site used; AMS is a private university practice site and provides clinical care for primarily working insured and retired patients. The Primary Health Care Clinic (PHC) is a primary care clinic for the Erie County Medical Center, one of two primary university training hospitals. A third setting for the study was the Matthew J. Gajewski Clinic (MJG), a public clinic servicing mainly poor, uninsured patients on the east side of Buffalo. AMS and PHC are located in health professional shortage areas and medically underserved areas, according to the U.S. Department of Health and Human Services. 18 The initial study design selected patients using a random numbers table with each day's patient schedule as a template. However, due to the high no-show rate of patients at the MJG site, a decision was made to interview all patients at MJG for the data collection period. Thus, a consecutive sampling technique was employed at the MJG site and a daily random sample of patients was used at the AMS and PHC sites. Demographic information for patients at the PHC site were compared with previously reported 19 demographic information to determine generalizability; the results showed a similar patient profile in terms of gender, race, insurance coverage, and number of chronic illnesses.
Patient charts were reviewed with attending physicians (RB, ER, VKG) to prescreen patients for study eligibility and to record patient information related to number of chronic diagnoses and information on patient height/weight. All interviewers received institutional review board and Health Insurance Portability and Accountability Act training before data collection. Patients were excluded if they were minors, prisoners, or institutionalized; could not speak English; had a neurological disorder or a severe psychiatric condition; or were unable to give consent for various reasons. Of the 342 patients considered for inclusion, 315 participated, for a 92% participation rate. Eleven patients refused to participate, 12 were new patients, one patient could not speak English, and three patients had dementia. One hundred forty-six patients were interviewed at AMS, 122 at PHC, and 47 patients at MJG; the difference in sample size was a function of patient volume and the no-show rate of patients at each clinic for the study time period.
Procedure
After the attending physician determined patient eligibility, patients were escorted into the examining room by the nursing staff at the individual site. Nurses conducted their typical examination depending on the nature of the visit and then left the examining room. Upon completion of the nurse's consultation, one of three female research assistants entered the examining room while the patient waited for the attending physician. Patients were informed of the nature of the study, invited to participate, and asked for their signed consent. This proved to be an ideal time to approach patients because they typically wait some time before being examined by the physician. The interviews were conducted during a 7-week period between June 9, 2003, and July 25, 2003. Each interview lasted, on average, 5 to 10 minutes. After patient interviews, participants were thanked for their time and given an information sheet providing Web addresses of reputable health information organizations. The Social and Behavioral Sciences Institutional Review Board at the State University of New York at Buffalo approved the survey instrument and study protocol.
Survey Instrument
All surveys were completed by the three research assistants who interviewed each patient participant and asked questions about background information (e.g., education, language, employment, demographics), number of current prescriptions, and questions about Web access.
Demographics and Health Status
The number of patient diagnoses was taken from individual patient charts as were height and weight at the time of visit. Body mass index was used to determine patient obesity from weight and height information. An equal percentage (47%) of patients across the clinics were black (n = 149) and white (n = 147); 18 patients were Hispanic, Asian, or other.
Access to Internet
Patients were asked to report their level of access to the Web and their use of the Web for health information. Specifically, patients were asked, ''Have you used information from either the Web or e-mail within the past year? (yes/no).'' Patients were also asked to report how often they go online (more than once per day/once per day/more than once per week/more than once per month/less often) and how they access the Web (e.g., own personal computer, library, work).
After obtaining general Web access information, patients were asked individual questions about their use of the Web to obtain health-related information for themselves or for others and/or if they used the Web to e-mail a health care provider. The types of medical Web sites accessed and the usefulness of the information were also interview questions for patients who self-reported using the Web for health information.
Study participants were also asked what type of information they looked up on the Web and how they found out about the Web page or information source (i.e., Web search, news article, friend). Patients were asked about the timing of the Web search (i.e., before or after the clinic visit), whether they learned something new (yes/no), and whether they spoke to their health care professional about the information (yes/no). Finally, patients were asked whether the health information obtained via the Web affected their clinic visit, treatment, or the manner in which they cope with illness and whether it led the patient to ask new questions or seek second opinions.
Reponses were analyzed using standard tabulations. Chi-square test was used at the bivariate level to explore differences between patient characteristics and online access in general and online access for health information. Logistic regression analysis was used to predict health searching from employment, education, race, gender, insurance, age, number of prescriptions, and number of chronic illnesses. Analyses were performed using SPSS 11.5 and 0.05 statistical significance was used unless otherwise noted.
Results
Patient Demographics
The average patient age was 53.76 years old (SD = 16.03), and 57% of patients were female. Twenty-four percent of patients did not graduate from high school, 31% had a high school diploma, 23% attended college, and another 21% earned college degrees. One hundred sixteen patients were currently working, 43 in-between jobs, 89 retired, and 64 disabled. Three did not respond to this question. All other demographic and background information can be found in Table 1 . Table 2 lists the number of patients with particular diagnoses on their medical chart. The three most common diagnoses included hypertension (49%), arthritis (22%), and diabetes (21%). Each patient had, on average, 4.32 diagnoses and self-reported current use of 5.10 prescriptions. Fifty-four percent of patients had commercial insurance. Ninety-three pa-tients (29%) were normal weight or underweight, 81 patients (26%) were overweight, and 130 patients (41%) were obese or morbidly obese.
Health Status
Use of Internet
Overall, 166 patients or 53% of sample reported using the Web or e-mail in the past year. Almost one-half of Web users (48%) go online at least once per day, 20% more than once per week, and 30% more than once per month or less often. Patients (153 of 166 with access) were asked how they accessed the Web, and 70% reported doing so using their home computer or a computer at the public library or work. Almost 30% did not access the Web themselves; instead, patients reported accessing the Web through a family member, neighbor, or friend. Table 1 lists the percentage of patients who access the Internet by patient characteristics. A higher proportion of patients reported online access who were educated (i.e., attended college), employed, younger, diagnosed with fewer chronic illnesses, commercially or privately insured, and patients at the AMS site. Blacks reported less online access compared with the rest of the study sample.
Use of the Internet for Health Information
Of the 166 persons who use the Internet, 103 reported obtaining health information from the Web (33% of the total sample). The majority of patients (68%) who accessed the Web for health-related information did so by performing a Web search and accessed information (73%) from a medical site providing general information. Another 46% of health Web users accessed a Web site for a specific disease or problem. Table 3 outlines the information that patients described looking up on the Web. The most frequently cited motivation for searching the Web for health information was to find out more information about a physical illness (n = 82). Eighty-seven percent of those who access the Web for health information found the information either somewhat or very useful, and 85% ''learned something new.'' Few patients (13%) searched for information before the visit to their primary care doctor, another 43% accessed health information after the clinic visit, and 45% searched for information unrelated to their clinic visit.
Regression results are shown in Table 4 and are the standardized b coefficients, standard errors, and odds ratios (95% confidence interval) for each of the independent factors regressed onto health-seeking behavior. The model explained 17% of the variance in health-seeking behavior (R 2 = 0.17). When (5) controlling for other independent factors, only education and race were statistically significant. The number of chronic conditions and gender were significant at the 0.10 a level. Clearly, education was the single greatest predictor of online search behavior.
Discussion
The current descriptive study attempted to better understand how patients who present to three urban primary care clinics accessed and used the Internet for health information. As we had anticipated, patient background and health status were quite diverse. However, compared with recent studies in this area, 12 the current sample of patients was older and less educated and had a greater number of chronic conditions, on the whole. Consider that the average patient age was 54 years old and the mean number of chronic illnesses, according to patient charts, was 4.32. A study 12 conducted in 2001-2002 that found 56% of respondents to report no chronic conditions, and almost 90% of respondents were categorized as being in good or excellent health.
One-third of patients reported using the Internet for healthrelated information in the past 12 months, and more often patients were investigating information about a specific illness. Whereas in the current study, the patient access (52.6%) and use for health information percentages (61% of users) were less than those of the general population (56% access, 80% use for health information), 7 they were still higher than another study of disadvantaged patients. 15 Future research should consider the type of sample (i.e., patients versus nonpatients) and sampling method (i.e., random digit dialing versus consecutive sample) to better explain the differences in study findings.
Many of the findings from the current patient interviews are consistent with those reported in the literature. Specifically, those better educated, employed, and younger were more likely to use the Web for health information. A finding that is inconsistent with earlier research 12 indicates that patients with a greater number of chronic illnesses were not more likely to search the Web for health information. In fact, the trend in the data presents findings to the contrary, although the odds ratios all failed to reach conventional levels of statistical significance (Table 4) , i.e., patients with a greater number of chronic illnesses tended to be less likely to search the Web for health information. This may be partly explained by the significant correlation (r = 0.41) between patient age and number of chronic illnesses. Also worth noting is the finding that patients with commercial insurance were more likely to search the Web for health information. The reasons for this are unknown; however, it may be the case that employers and/or the insurance companies may influence the patients' efforts regarding self-care. Commercial insurance is not a perfect proxy for socioeconomic status in New York because the state and many counties offer partially capitated (commercial) health care plans for residents with particular medical conditions (e.g., addictive disorders, Axis I diagnosis). In addition, the educational level continues to be an important factor regardless of other factors related to Internet use, suggesting that efforts to support education may have wider reaching effects on health promotion.
Patients, on the whole, found the information from the Internet useful and most reported ''learning something new.'' What is less clear is how online information influenced patient management of their illness and/or the dialogue between the patient and his or her physician. Only 13% of patients searched for information before their visit to their primary care physician, and many patients (45% of those who search for health information) searched for information unrelated to their clinic visit. More in-depth patient interviews, perhaps using focus groups or qualitative interviews, in the future would go far in discovering how different patients use health information in the management of illness.
An interesting result emerged with respect to how patients access the Web. Thirty percent of patients who have Web access do not go online by themselves; instead, these patients rely on salient others to perform Web searches. Moreover, 22% of patient health seekers do their searching via family and friends' access. Together, these data suggest that many patients are willing to expend extra time and energy to better understand information about specific illness(es), health care providers, and general wellness. What is still less than clear is the link between patient health-seeking tendencies and the purpose(s) of the specific clinical visit. Are patients researching health conditions or diagnoses before or after their clinical visit? More research could further identify the critical relationship between health seeking and the clinic visit. Perhaps data on patient satisfaction and adherence could further this line of inquiry.
This study has several limitations that may limit its external validity. First, the sample of 315 patients may be too small to detect independent effects in the multivariate logistic analysis. More power would provide greater confidence and specificity in identifying unique bivariate relations among patient characteristics and health-seeking behavior. A second limitation is the absence of data on patient income levels. Socioeconomic status, it was thought, could be determined by patient health insurance and employment status, but these factors can only be considered crude at best in determining socioeconomic status. Patient income data would have informed whether perhaps the digital divide is narrowing in an urban sample of patients.
The current study also used patient diagnoses as a measure for health status. Perhaps number of diagnoses would better describe ''burden of illness'' and not necessarily health status because one could be sicker and have only one or two chronic conditions on his or her chart compared with another who is in good health with three or four chronic conditions. An alternative to triangulate patient diagnosis would be to have patients self-report on health status, as in the Baker et al. 12 study, or have patients complete the SF-12 or other measures of physical and mental health.
A final consideration is the varying quality of health information available on the World Wide Web. 20 Eysenbach et al. 20 reviewed 79 distinct studies that evaluate the quality of online health information and conclude that 70% of studies found that quality is a problem. Moreover, studies that draw neutral or positive conclusions use less rigorous criteria to evaluate Web information. Thus, patients may not be receiving accurate, legible, and complete information 20 from the few sites that they visit annually.
Conclusion
The current study found that 33% of 315 patients interviewed at three primary care health clinics in Buffalo, NY, reported using the Internet to access information related to health issues. The majority of patients reporting experience with Internet searches related to health did so through a Web search and more often searched information related to a specific illness. When controlling for other factors, only patient education (i.e., if one attended or did not attend college) and race were significant predictors of online health-seeking behavior. Examining a cross section of patients with a greater burden of illness who present to their primary care physician provided a novel vantage point to view how individuals use the Internet in the management or understanding of their health or that of their loved ones.
